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Introduction 
 
Tampa Bay’s seagrass meadows have become an important issue in the past three 
decades as scientists and environmental managers have worked to reverse the detrimental 
effects of eutrophication upon this important habitat. Seagrass coverage in Tampa Bay 
declined from about 16,000ha in 1950 to near 8800ha in 1982. This decline was a result 
of anthropogenic impacts such as dredge and fill operations and excessive nutrient 
discharge to the bay. However, nutrient load reductions began to ameliorate eutrophic 
conditions during the 1980s and as water clarity improved, seagrass began to recolonize 
several areas of the bay.   
 
The Tampa Bay National Estuary Program (now named Tampa Bay Estuary Program or 
TBEP) established restoration goals for Tampa Bay that were to be achieved through 
reduction and control of nutrients, specifically nitrogen, discharged to Tampa Bay. 
Seagrass was chosen as the “biological barometer” to gauge the effectiveness of the 
nitrogen reduction strategy. It was postulated that improved water clarity resulting from 
reduced phytoplankton biomass would allow restoration of seagrass coverage. Using the 
nitrogen reduction paradigm, the TBEP set a restoration goal of similar seagrass acreage 
to that found in 1950. 
 
In 1997, the TBEP coordinated the creation of a bay-wide fixed transect seagrass 
monitoring program. The primary goal of the program is to document temporal and 
spatial changes in seagrass species composition, abundance, and distribution along a 
depth gradient. Several bay area agencies committed personnel and equipment to the 
program. Data collection from 60 transects began in 1998. Currently, 62 transects are 
monitored due to revisions in transect selection and location. This paper presents a 
general summary of Tampa Bay seagrass trends from 1998-2008 
 
 
Program Overview 
 
In 1997, 30 fixed seagrass monitoring transects were selected from randomly selected 
Tampa Bay transects that had previously been used by the Southwest Florida Water 
Management District Surface Water Improvement and Management (SWIM) program to 
help interpret aerial photography. An additional 27 fixed transects were placed in a 
nonrandom manner in other areas of interest within Tampa Bay. In 2000, two transects in 
Middle Tampa Bay (MTB) and three transects in Lower Tampa Bay (LTB) were added. 
Also, in 2000 and 2001, the Port Manatee transect in LTB was not monitored due to the 
impending port expansion. However, data collections along this transect recurred in 2002. 
In addition, the Egmont Key transect was moved slightly north during 2004. Finally, in 
2007, one transect in northern Old Tampa Bay (OTB) was discontinued and another 
established ca. one kilometer to the southeast. 
 
Data from 62 seagrass transects monitored in Tampa Bay during 2008 (Figure 1) are 
presented in this report. The agency responsible for monitoring each transect and the 
initial monitoring year for that transect is presented in Table 1. These agencies include 
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Hillsborough County Environmental Protection Commission (HCEPC), City of Tampa, 
Bay Study Group (BSG), Pinellas County Department of Environmental Management 
(PC), Hillsborough County Cockroach Bay Aquatic Preserve (CB), Florida Fish & 
Wildlife Conservation Commission, Fish and Wildlife Research Institute (FWRI), 
Manatee County Environmental Management Department (MC), and Tampa Baywatch, 
Inc. (TBI).  
 
Report Summary 
 
The Tampa Bay Interagency Seagrass Monitoring Program (TBISP) trends from 1997-
2008 are generated from assessments of species composition, percent frequency of 
occurrence (PFOC) and abundance. PFOC is defined as the number of times a seagrass or 
attached alga species is found within a specific data set of meter square placements 
divided by the total number of meter square placements within that data set. Abundance 
is assessed by Braun Blanquet coverage class system.  The coverage classes are as 
follows: 1) solitary = one short shoot within a meter square (SCM ); 2) few SCM  = more 
than one short shoot, but less than 1% seagrass coverage; 3) 1 = 1-4%  SCM ; 4) 2 = 5-
25%  SCM ; 5) 3 = 26-50%  SCM ; 6) 4 = 51-75%  SCM ; 7) 5 = 76-100%  SCM ; 8) 6 
= reported seagrass coverage not occurring within a designated meter square placement. 
The “reported” category, though not a Braun Blanquet coverage class, is useful to follow 
recolonization patterns and to delineate areas of changing species composition. 
2 2
2
2 2 2 2
 
Water quality, sediment composition, and epiphyte information collected during transect 
monitoring are not discussed within this report. This information can be obtained through 
the TBEP. 
 
Training of Participating Agency Personnel: 
 
During the initial development of the seagrass transect monitoring program, concerns 
were raised about the need to collect comparable data between the participating agencies. 
To address this concern, a training class is scheduled several weeks prior to the start of 
each annual monitoring effort to train personnel and review field sampling procedures 
and protocols.  
 
The 2008 training class was held on September 9, 2008 and was attended by the BSG, 
CB, FWRI, HCEPC, MC, and TBI. The training site along the Skyway Bridge consisted 
of a mixed bed of Halodule wrightii, Syringodium filiforme, and Thalassia testudinum. 
 
 
Statistical Analysis 
 
A Kendall Tau-b analysis was utilized to determine seagrass trends within each Tampa 
Bay subsection and the entirety of Tampa Bay. In addition, the analysis included whether 
trends were statistically significant or not significant. 
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Figure 1. Location of the 62 seagrass monitoring transects in Tampa Bay.  
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Table 1.  Transect monitoring in Tampa Bay and initial monitoring date by agency. 
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S1T1 1999       
S1T3 1998       
S1T5 1998-03 2004      
S1T6 1998       
S1T8 1998       
S1T9 1998       
S1T13 2001       
S1T14 2001       
S1T15 2001       
S1T16   2001     
S1T17  2001-03 2004     
S1T18 2007       
S2T2  1997      
S2T3  1997  
S2T4  1997      
S2T5  1997      
S2T6  1997      
S2T8  1997      
S2T9  1997      
S2T10  1997      
S2T111  1997      
S2T112  1997      
S2T12  1997      
S3T1     1998   
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Results  
 
Old Tampa Bay 
 
Each of the five Tampa Bay seagrass species, Halodule wrightii, Halophila engelmanni, 
Ruppia maritima, Syringodium filiforme, and Thalassia testudinum, have been found in 
OTB during the course of the monitoring program. In addition the attached alga, 
Caulerpa prolifera, has been a prominent submerged aquatic vegetation (SAV) 
constituent, Braun Blanquet data from the twelve OTB transects monitored during 2008 
(Figure 2) are presented in Appendix OTB. Additionally, seagrass PFOC data and the 
Kendall Tau-b statistical trend for OTB seagrass PFOC are presented in Table 2. 
 
 
Figure 2. Name and location of the 12 Old Tampa Bay seagrass monitoring transects.  
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S1T1                       
S1T3                       
S1T5                       
S1T6                       
S1T8                       
S1T9                       
S1T13 ND ND ND                 
S1T14 ND ND ND                 
S1T15 ND ND ND                 
S1T16 ND ND ND                 
S1T17 ND ND ND                 
S1T18 ND ND ND ND ND ND ND ND ND    
K
en
da
ll 
Ta
u-
b 
C
oe
ffi
ci
en
t 
OTB                     0.60 
Tr
an
se
ct
<25% 25-50% 
51-
75% >75% 
ND 
No 
Data 
Table 2. Percent frequency of occurrence (PFOC) of seagrass along Old Tampa Bay 
transects from 1998-2008 and the Kendall Tau-b coefficient of the PFOC trend for the 
bay segment. The trend was significant (p<0.05). 
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North of the Courtney Campbell Causeway 
 
Three transects are located north of the Courtney Campbell Causeway (Figure 2).  
Transect S1T1 in Safety Harbor has had greater than 50% PFOC (Table 2), primarily 
consisting of H. wrightii (Appendix OTB-1) with sparse H. engelmanni, S. filiforme and 
T. testudinum. Though H. wrightii abundance has increased in this area, the greatest 
change in SAV has been the development and loss of offshore C. prolifera between 2004 
and 2008.  
 
In contrast to seagrass coverage seen in Safety Harbor, generally less than 25% of 
transect S1T3 at Booth Point (Figure 2) has contained seagrass coverage (Table 2). 
During 2005, a dramatic increase of H. wrightii and H. engelmanni occurred (Appendix 
OTB-2), followed by seagrass loss during 2006. Recently, sparse C. prolifera appeared in 
this area, however, during 2008, nearly all SAV had disappeared.  
 
Monitoring along transect S1T18 east of Mobbly Bay (Figure 2), began in 2007. This has 
been a H. wrightii dominated transect with an area of S. filiforme offshore (Appendix 
OTB-3). Seagrass is prevalent in this area, with greater than seventy-five percent PFOC 
(Table 2). 
 
Courtney Campbell Causeway to the Howard Frankland Bridge 
 
Seagrass coverage on the shallow flats between the Courtney Campbell Causeway and 
the Howard Frankland Bridge has been documented along three transects (transects 
S1T5, S1T13, and S1T17; Figure 2). Seagrass coverage along transect S1T5 on the 
eastern shoreline was comprised of a H. wrightii/R. maritima mixed bed inshore, 
transitioning to generally monospecific T. testudinum coverage with some sparse S. 
filiforme coverage just inside a longshore sandbar feature (Appendix OTB-4). The 
longshore bar generally parallels the deep terminus of the seagrass meadow. H. wrightii 
and R. maritima coverage has varied during the study and the loss of sparse inshore R. 
maritima and offshore H. wrightii moved the PFOC from >75% to 51-75% between 2007 
and 2008 (Table 2). S. filiforme and T. testudinum have been stable.  Seagrass coverage 
along the western transects has been dominated by patchy H. wrightii. Transect S1T17 
SAV has consisted primarily of H. wrightii interspersed with S. filiforme, and occasional 
H. engelmanni, R. maritima, and C. prolifera (Appendix OTB-6).  In contrast to the 
seagrass meadows on the east side of the bay, a distinct zonation pattern has not 
developed in this area. S. filiforme has been relatively stable in contrast to the H. wrightii 
coverage, which has varied greatly during the course of the study and has driven the 
PFOC in the area (Table 2). Though the PFOC at transect S1T13 has been over 50% 
(Table 2), seagrass abundance, driven by H. wrightii, has been variable (Appendix OTB-
5). During 2008, C. prolifera was seen along the entire transect and dense coverage was 
specifically noted near the deeper terminal end. 
 
Howard Frankland Bridge to the Gandy Bridge 
 
Two transects are located between the Howard Frankland Bridge and the Gandy Bridge 
(transects S1T6 and S1T16; Figure 2). H. wrightii, S. filiforme, and T. testudinum are 
 8
found on each transect. Recent PFOC for each transect has been greater than seventy-five 
percent (Table 2).  
 
Although seagrass species composition of these transects have been the same, species 
zonation has been quite different. Transect S1T6 was comprised of mixed H. wrightii/T. 
testudinum coverage with a S. filiforme/T. testudinum composite found at the deep edge. 
However, this coverage does not traverse a longshore bar feature. The most prominent 
SAV change in this area has been the development of H. wrightii in an area that was 
predominately T. testudinum prior to 2002 (Appendix OTB-7). 
 
The Pinellas County transect S1T16 was comprised of predominately H. wrightii inshore, 
transitioning to patchy T. testudinum mid bed, while S. filiforme has dominated the 
seaward portion of this transect. At times, the ephemeral R. maritima has been a major 
component of the inshore bed (Appendix OTB-8). Finally, C. prolifera has been present 
in this area since 2004 though coverage has been sparse. 
 
South of the Gandy Bridge 
 
Four transects have been monitored between the Gandy Bridge and MTB (transects 
S1T8, S1T9, S1T14, and S1T15; Figure 2). Seagrass coverage at the Weedon Island 
transect S1T14 has shown a defined zonal pattern along the depth gradient with H. 
wrightii transitioning to T. testudinum. The seaward portion of this transect has consisted 
of a broad S. filiforme meadow. Seagrass coverage at this site has been very stable with 
PFOC greater than seventy-five percent each year (Table 2). However, S. filiforme and T. 
testudinum abundance diminished somewhat from 2007-2008. C. prolifera disappeared 
from this area in 2006 after being a major SAV component during 2004-2005 (Appendix 
OTB-9). 
 
Similar to the seagrass zonation at the Weedon Island transect, H. wrightii has dominated 
inshore coverage along the Interbay Peninsula transect S1T15. T. testudinum has been the 
major component in the middle of this transect, though pockets of H. wrightii have also 
been noted. S. filiforme has dominated the seaward portion of this transect. T. testudinum 
abundance appears to have declined from 2007-2008, (Appendix OTB-10) as has the 
sparse T. testudinum coverage at the seaward end. However, seagrass PFOC at this site 
has remained above seventy-five percent (Table 2). 
 
The remaining two transects (S1T8 and S1T9) in this area are located at the mid bay 
shoal and Papys Point (Figure 2). Seagrass coverage at these transects consists of H. 
wrightii, S. filiforme and T. testudinum. S. filiforme has been the dominant seagrass at the 
east end of the mid bay shoal (transect S1T8). Sparse T. testudinum has been present 
along this transect, though recently, this species was nearly absent. After being a major 
SAV constituent in this area during 2003 and again in 2005, C. prolifera has been absent 
(Appendix OTB-11). A consistent S. filiforme presence has allowed the PFOC to remain 
above 50% (Table 2). 
 
H. wrightii has been the dominant seagrass at the Papys Point transect S1T9, though 
considerable S. filiforme coverage developed near the seaward end of this transect since 
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2002 and expanded considerably in 2008 (Appendix OTB-12). T. testudinum presence 
diminished from 2006-2007, but rebounded somewhat during 2008. Although seagrass 
PFOC was greater than seventy-five percent during 2008, these data have been quite 
variable (Table 2). Similar to the Weedon Island and mid bay shoal sites, C. prolifera was 
a major SAV component during 2005 but has since disappeared. 
 
 
Hillsborough Bay 
 
Seagrass composition in Hillsborough Bay (HB) has consisted of H. wrightii and R. 
maritima. Braun Blanquet data from eleven transects monitored in HB (Figure 3) are 
presented in Appendix HB. Additionally, seagrass PFOC data and the Kendall Tau-b 
statistical trend for HB seagrass PFOC are presented in Table 3.  
 
Western Hillsborough Bay: Southern Interbay Peninsula 
 
Much of the H. wrightii coverage gains and losses noted in HB since 2000 have occurred 
along southeastern Interbay Peninsula (Figure 3). Gains followed by losses were seen at 
the Gadsden Point transect S2T12 in 2001-2002 (Appendix HB-1) and the Catfish Point 
transect S2T112 during 2002-2003 (Appendix HB-2). However, there have been recent 
minor gains in H. wrightii coverage at these sites as indicated by the increased PFOC 
(Table 3).  H. wrightii along the third transect in this area, S2T111, had persisted as a 
narrow inshore band through 2004 (Appendix HB-3). Since then, the inshore coverage 
has diminished while offshore coverage has increased, though PFOC remained low 
through 2008 (Table 2). Since 2007, the predominate SAV constituent at this site has 
been C. prolifera.  
 
A similar H. wrightii “gain then loss” pattern was seen just south of Ballast Point at 
transect S2T10. Coverage increased in this area from 2001-2003 and was followed by a 
decrease in abundance and subsequent loss of coverage in 2004 and 2005 (Appendix HB-
4). Similar to the recent gains on the transects south of this site, H. wrightii PFOC has 
recently increased (Table 3).   
 
Western Hillsborough Bay: Northern Interbay Peninsula 
 
H. wrightii coverage along Interbay Peninsula north of Ballast Point (transects S2T8 and 
S2T9) has been sparse, changing little over the course of the study. Since 1997, the PFOC 
(Table 3) in this area has been driven by persistent inshore H. wrightii along transect 
S2T9 (Appendix HB-6). The most notable SAV trend was the appearances of C. prolifera 
at both sites during 2007 followed by an expansion at transect S2T8 in 2008.  
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Figure 3. Name and location of the 11 Hillsborough Bay seagrass monitoring transects. 
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 Table 3. Percent frequency of occurrence (PFOC) of seagrass along Hillsborough Bay 
transects from 1997-2008 and the Kendall Tau-b coefficient of the PFOC trend for the 
bay segment. The trend was not significant (p<0.05). 
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Eastern Hillsborough Bay 
 
Gains and losses in H. wrightii coverage have been noted in the eastern portion of HB 
since 1997. However, these trends have been minor compared to the coverage 
fluctuations along southern Interbay Peninsula. Species abundance and PFOC along these 
remaining transects (S2T2 through S2T6) are presented in Appendices HB-7-11  
and Table 3. The greatest SAV change in eastern HB was the appearance and decline of 
an 8ha C. prolifera meadow between Bullfrog Creek and the Kitchen during 2007-2008. 
 
R. maritima has been a small component of HB seagrass coverage between 1997 and 
2005, comprising less than 5% of the total bay seagrass coverage. Minor R. maritima 
coverage has persisted between Pendola Point (transect S2T5, Figure 3) and Archie 
Creek and in McKay Bay (S2T6; Figure 3). R. maritima coverage along transect S2T6 
has driven PFOC changes for this site (Table 3). 
 
C. prolifera has been a major HB SAV constituent during 1986 and 1996 (City of Tampa, 
2003) with as much as 270ha documented during 1988. However, this alga was sparse in 
HB after 1996 until minor recolonization began along southern Interbay Peninsula during 
2002 (transect S2T12; Appendix HB-1). Coverage in the area near transect S2T12 
expanded to ca 40ha through 2005 before declining precipitously in 2006. 
 
 
Middle Tampa Bay 
 
Seagrass composition in MTB has consisted of H. wrightii, R. maritima, S. filiforme and 
T. testudinum. Braun Blanquet data from thirteen transects monitored in MTB (Figure 4) 
are presented in Appendix MTB. Additionally, seagrass PFOC data and the Kendall Tau-
b statistical trend for MTB seagrass PFOC are presented in Table 4. 
 
Upper Middle Tampa Bay 
 
SAV along three transects adjacent to HB, S3T2, S3T12, S3T13 (Figure 4) has been 
dominated by H. wrightii (Appendix MTB-1, MTB-2, MTB-3). Each transect had a 
strong inshore H. wrightii presence early in the study with relative sparse seaward 
coverage. However, recent colonization in the offshore areas has resulted in increased 
PFOC (Table 4). The rapid increase in PFOC was most notable at transect S3T13 where 
the central portion of this transect was nearly barren until accelerated H. wrightii 
colonization occurred from 2006-2008.  
 
Eastern Middle Tampa Bay 
 
The area between Little Manatee River and Piney Point (Figure 4) has consisted of 
monospecific H. wrightii at the mouth of the river transitioning to a H. wrightii/S. 
filiforme/T. testudinum mixed meadow to the south. Data from the Little Manatee River 
transect S3T9 illustrate the H. wrightii variability in abundance (Appendix MTB-4) and 
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Figure 4. Name and location of the 13 Middle Tampa Bay seagrass monitoring transects. 
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Table 4. Percent frequency of occurrence (PFOC) of seagrass along Middle Tampa 
Bay transects from 1998-2008 and the Kendall Tau-b coefficient of the PFOC trend 
for the bay segment. The trend was not significant (p<0.05). 
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PFOC (Table 4). In contrast, the mixed meadow traversed by transects S3T3, S3T5, and 
S3T6 have been more stable, primarily due to the presence of T. testudinum and S. 
filiforme (Appendix MTB-5, MTB-6, and MTB-7). The PFOC from each of these 
transects has not changed since 2006 (Table 4).  The fourth transect in this area, S3T4, is 
situated in Cockroach Bay (Figure 4). SAV at this site has consisted of H. wrightii and T.  
testudinum. Coverage of both of these species has increased since 2002 (Appendix MTB-
8). Finally, the PFOC at transect S3T4 increased from 2006 to 2007 (Table 4). 
 
Western Middle Tampa Bay 
 
SAV coverage in western MTB has been comprised of H. wrightii, S. filiforme, T. 
testudinum, and C. spp (primarily C. prolifera). Each transect in this area (S3T1, S3T7, 
S3T8, S3T10, and S3T11; Figure 4) has been unique in seagrass zonation. Transects 
S3T1, S3T7, and S3T8 have been a mixture of H. wrightii, S. filiforme, and T. testudinum 
distribution (Appendix MTB-9, MTB-10, and MTB-11). Recently, S. filiforme has begun 
to colonize the seaward portion of transect S3T1 forming an offshore zone of this species. 
However, the variability in H. wrightii coverage has kept the PFOC relatively low in this 
area (Table 4). SAV along transect S3T8 at Lassing Park had been dominated by an 
inshore C. prolifera presence through 2005, however, similar to other areas in HB and 
OTB, this species disappeared from this area during 2006. The resulting seagrass 
coverage at transect S3T8 was a mixture of sparse H. wrightii, S. filiforme, and T. 
testudinum with a low PFOC (Table 4). Transect S3T10, located on southwestern 
Interbay Peninsula has had inshore H. wrightii coverage transitioning to a primarily H. 
wrightii/T. testudinum meadow offshore interspersed with occasional S. filiforme 
(Appendix MTB-12). The variability in H. wrightii coverage has driven the PFOC at this 
location (Table 4). Seagrass coverage at the Coffeepot Bayou site (transect S3T11; Figure 
4) has been predominately S. filiforme, with a H. wrightii/T. testudinum mix inshore and a 
S. filiforme/T. testudinum mix on the seaward face of the prominent longshore bar 
(Appendix MTB-13). The seaward coverage diminished considerably during the 2008 
assessment. In spite of the seaward seagrass loss, the PFOC at this site remains over 75% 
(Table 4). 
 
 
Lower Tampa Bay 
 
All five seagrass species recorded from Tampa Bay have been found in LTB, including 
Terra Ceia Bay and the lower Manatee River, during the course of the monitoring 
program. Braun Blanquet data from the fifteen LTB transects monitored during 2008 
(Figure 5) are presented in Appendix LTB. Additionally, seagrass PFOC data and the 
Kendall Tau-b statistical trend for LTB seagrass PFOC are presented in Table 5.  
 
Eastern Lower Tampa Bay between Piney Point and Terra Ceia Bay 
 
Transects S4T1, S4T2, S4T3, S4T4, and S4T15 are located along eastern LTB between 
Piney Point and Terra Ceia Bay (Figure 5). Except for the Rattlesnake Key transect 
S4T15, each transect has been T. testudinum dominant with intermittent H. wrightii 
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(Appendix LTB-1, LTB-2, LTB-3, LTB-4, and LTB-5). At Rattlesnake Key (S4T15), 
inshore SAV has consisted of H. wrightii transitioning to T. testudinum before an 
offshore limestone outcropping precludes seagrass growth. Instead, SAV on the 
outcropping has consisted of Caulerpa spp. and Sargassum spp. Finally, scattered S. 
filiforme has been found on transects S4T3 and S4T4. 
 
Although transects S4T1, S4T2, S4T3, and S4T4 have had a low PFOC, (Table 5) the 
seagrass zonation has been relatively stable with two exceptions. First, transect S4T2, has 
lost much of the seaward H. wrightii since 2006 following the seaward T. testudinum loss 
after 1999 (Appendix LTB-2). In a second area just south of the Sunshine Skyway bridge, 
offshore T. testudinum along transect S4T4 was lost following 2007. The majority of the 
PFOC variability seen for transect S4T15 has been due to the inclusion of the limestone 
outcropping for seagrass assessment where seagrass would not be expected to grow 
(Appendix LTB-5).  
 
Terra Ceia Bay 
 
Transects S4T5, S4T13, and S4T14 are located in Terra Ceia Bay (Figure 5). H. wrightii 
along the two latter transects has been found inshore and the meadow transitioned to a S. 
filiforme/T. testudinum mix offshore (Appendix LTB-7 and LTB-8). Seagrass 
composition along S4T5 has been a mixed bed of H. wrightii, S. filiforme, and T. 
testudinum (Appendix LTB-6). Each transect has been stable in regards to PFOC (Table 
5) and species zonation. 
 
Southeastern Lower Tampa Bay and Egmont Key 
 
Transects S4T6, S4T10, and S4T11 are located in southeastern LTB (Figure 5) and the 
Egmont Key transect, S4T12, at the mouth of Tampa Bay. Similar to previously 
discussed areas on the eastern side, north to Piney Point, these three LTB transects have 
been dominated by T. testudinum (Appendix LTB-9, LTB-10, and LTB-11). However, 
seagrass coverage along the Egmont site has consisted of mixed S. filiforme/T. testudinum 
transitioning to H. wrightii on the deeper, seaward end of the transect (Appendix LTB-
12).  In contrast, H. wrightii has been the primary inshore seagrass along transects S4T10 
and S4T11. Finally, a well developed zone of S. filiforme has been present just seaward 
of a mid transect sandbar along transects S4T6 and S4T10. 
 
An inconsistency in the number of meter square frame placements along transects S4T6, 
S4T10, and S4T12 (see Appendix LTB-9, LTB-10, and LTB11) has contributed to 
variations in PFOC (Table 5). For example, the numbers of placements at transect S4T6 
ranged from eleven in 1998 to fifty-one during 2003 and in some years placements 
specifically targeted seagrass areas. During other years, a large number of placements 
were evenly distributed along this transect which resulted in a greater number of “no 
SAV” placements. Similar issues were found along transects S4T10 and S4T12.     
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Figure 5. Name and location of the 15 Lower Tampa Bay seagrass monitoring transects. 
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Table 5. Percent frequency of occurrence (PFOC) of seagrass along Lower Tampa Bay 
transects from 1998-2008 and the Kendall Tau-b coefficient of the PFOC trend for the bay 
segment. The trend was not significant (p<0.05). 
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In spite of the above mentioned issues, some trends can be noted. For example, there 
have been fluctuations in S. filiforme/T. testudinum coverage and abundance on the 
seaward end of transects S4T6 and S4T10. In contrast, T. testudinum coverage and 
abundance at the Perico Isle transect S4T11 has been very stable. 
 
Manatee River 
 
Three transects are located within the Manatee River (Figure 5). The eastern transect, 
S4T8, has had persistent H. wrightii presence and, since 2004, sparse H. engelmanni 
(Appendix LTB-13). Further west, toward the mouth of the river, seagrass species have 
been composed primarily of a H. wrightii/T. testudinum mix, though S. filiforme was 
briefly noted along transect S4T7 during 2005 (Appendix LTB-14). The other change 
noted in seagrass composition was the loss of the H. wrightii/T. testudinum bed along 
transect S4T9 after 2001; however, sparse coverage was noted in 2003. It has since 
increased (Appendix LTB-15). Generally, seagrass PFOC in the Manatee river has been 
lowest at the eastern most transect and has increased toward the mouth of the river (Table 
5).  
 
 
Boca Ciega Bay 
 
Seagrass composition in Boca Ciega Bay (BCB) has consisted of H. wrightii, S. filiforme 
and T. testudinum. Braun Blanquet data from eleven transects monitored in BCB (Figure 
6) are presented in Appendix BCB.  Additionally, seagrass PFOC data and the Kendall 
Tau-b statistical trend for BCB seagrass PFOC are presented in Table 6.  
 
Upper Boca Ciega Bay 
 
Transects S5T1, S5T2, and S5T3 are located in the northern section of BCB. Seagrass 
composition along transects S5T1 and S5T3 has been monospecific H. wrightii 
(Appendix BCB-1 and BCB-3). Similarly, transect S5T2 has been H. wrightii dominant, 
however, there has been sparse T. testudinum present near the middle of this transect 
which has recently increased in areal coverage and abundance (Appendix BCB-2).  
Along with the T. testudinum expansion, the other significant trend in this area has been 
the H. wrightii expansion along the seaward end of transect S5T1. The PFOC for these 
transects has been >75% since 2004 (Table 6).  
  
Middle Boca Ciega Bay 
 
Transects S5T4, S5T5, and S5T6 are located in central BCB. Similar to the coverage seen 
in the northern area of this bay subsection, seagrass coverage has been H. wrightii 
dominated with monospecific meadows at transects S5T4 and S5T5 (Appendix BCB-4 
and BCB-5). Seagrass composition along transect S5T6 has consisted of H. wrightii 
inshore with a dense T. testudinum fringe seaward (Appendix BCB-6). Seagrass coverage 
and abundance has been stable at all three sites, though the PFOC has been somewhat 
variable (Table 6). This may be due to the small sample size at each transect where an 
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Figure 6. Name and location of the 11 Boca Ciega Bay seagrass monitoring transects. 
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Table 6. Percent frequency of occurrence (PFOC) of seagrass along Boca Ciega Bay transects 
from 1998-2008 and the Kendall Tau-b coefficient of the PFOC trend for the bay segment. 
The trend was not significant (p<0.05). 
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addition or omission of a meter square placement could result in a substantial PFOC 
change. 
 
Lower Boca Ciega Bay and Mullet Key 
 
Transects S5T7, S5T8, S5T9, S5T10, and S5T11 are located in southern BCB. Transects 
S5T7 and S5T9 have been dominated by T. testudinum (Appendix BCB-7 and BCB-9) 
while seagrass along transect S5T10 has been comprised of a H. wrightii/T. testudinum 
mix (Appendix BCB-10). The PFOC for each of these transects has been consistently 
above seventy-five percent (Table 6). Prior to 2000, transect S5T8 was also dominated by 
T. testudinum. However, following 1999, there was an apparent species shift to S. 
filiforme (Appendix BCB-8) as H. wrightii and T. testudinum became minor constituents. 
Though S. filiforme still dominated this area during 2008, both H. wrightii and T. 
testudinum increased in coverage and abundance. In contrast to the other southern BCB 
transects, transect S5T11 has been comprised of monospecific H. wrightii. The coverage 
of this species has been stable, though a small increase was seen between 2006 and 2007 
(Appendix BCB-11). The PFOC for transects S5T8 and S5T11 has also been greater than 
seventy-five percent (Table 6). 
 
 
Discussion 
 
Old Tampa Bay 
 
OTB SAV, perhaps the most diverse and dynamic in Tampa Bay, has been dominated by 
H. wrightii, though S. filiforme and T. testudinum have been common components of 
most of seagrass meadows. H. engelmanni and R. maritima have generally been minor 
species though each has gone through “boom to bust” coverage in northern OTB. C. 
prolifera has been a major SAV constituent seen primarily in western OTB.    
 
The PFOC of H. wrightii, H. engelmanni, and R. maritima has fluctuated during the 
course of the study. Each of these species had an increased PFOC during 2005 followed 
by a subsequent decrease in 2006. As a consequence, the OTB seagrass PFOC increased 
to greater than 75 percent during 2005 (Table 2) and then decreased to the levels seen 
during 2001-2004. In spite of increased S. filiforme PFOC noted during 2007-2008, 
especially in southwestern OTB, the overall seagrass PFOC has remained at 51-75 
percent in recent years. Finally, results from the Kendall Tau-b analysis (Table 2) 
indicate a statistically positive PFOC trend for the bay segment during 1998-2008. 
 
C. prolifera has been a major OTB SAV component. This alga has rarely been seen in 
eastern OTB; however, in western OTB it was a significant component through 2005 
before declining in several areas during 2006. Similar reductions were seen in Middle 
Tamps Bay during the same time frame. 
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Hillsborough Bay 
 
In contrast to OTB, HB has had a primarily H. wrightii seagrass composition. Occasional 
R. maritima has been noted at several transects in eastern HB and has been the sole 
species at the McKay Bay transect. 
 
As indicated in the PFOC results (Table 3), HB seagrass presence has been sparse. 
However, there have been two areas that have recolonized rapidly with H. wrightii 
followed by an abrupt loss of most coverage. In the first area, a H. wrightii meadow 
developed and then receded near Gadsden Point (transect S2T12; Appendix HB-1) during 
1999-2001. The second area of rapid recolonization was seen near Catfish Point (transect 
S2T112; Appendix HB-2) where from 2001-2003 a H. wrightii meadow developed and 
waned. Except for these two relatively dynamic areas, the PFOC for HB transects have 
been stable. Finally, results from the Kendall Tau-b analysis (Table 3) indicate a positive  
PFOC trend for the bay segment during 1998-2008. However, this trend was not 
statistically significant. 
 
C. prolifera has been a major SAV component in this Tampa Bay subsection, especially 
in the late 1980s and early 1990s.  Though C. prolifera meadows have recently developed 
in southeastern and southwestern HB, the coverage has been short lived. However, this 
alga has maintained a sparse presence in western HB through 2008. 
 
Middle Tampa Bay 
 
MTB seagrass meadows have been dominated by H. wrightii in the northern portion of 
the bay, transitioning to a H. wrightii/T. testudinum mix further south. S. filiforme has 
been common along the western transects and infrequent in the eastern areas of the bay. 
 
Similar to the trends discussed for OTB and HB, development of predominately 
monospecific H. wrightii meadows have driven most seagrass change in this bay 
subsection. Two areas where substantial recolonization and an increased PFOC have 
occurred has been along southern Interbay Peninsula (transects S3T2 and S3T12) and just 
south of Apollo Beach (transect S3T13). Conversely, a H. wrightii dominated area near 
the mouth of the Little Manatee River (transect S3T9) has retained sporadic coverage.  
 
In addition to increased H. wrightii PFOC, S. filiforme has developed on the shallow flats 
in northwestern MTB since 2004 (transect S3T1, Appendix MTB-9).  Finally, results 
from the Kendall Tau-b analysis (Table 4) indicate no trend in the PFOC for the bay 
segment during 1998-2008. 
 
C. prolifera has been a major MTB SAV component. Through 2005, large meadows were 
reported in Lassing Park (transect S3T8) and the south end of Interbay Peninsula 
(transect S3T12). The alga’s persistence in MTB was similar to that seen in OTB and HB 
as coverage also disappeared during 2006. Avery and Johansson (2008) noted that the 
disappearance of the meadows along Interbay Peninsula coincided with the appearance of 
the nudibranch Elysia sp. Although, no direct correlation has been established between 
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the loss of C. prolifera meadows and the presence of this nudibranch, it is possible that 
the concurrent loss of C. prolifera in upper Tampa Bay during 2005-2006 may be a result 
of herbivory. Herbivorous nudibranchs have been implicated in the loss of Caulerpa sp. 
in the Mediterranean Sea (Thibaut et al. 2001). 
 
Lower Tampa Bay 
 
The primary LTB seagrass component has been T. testudinum. Also, H. wrightii has been 
a frequent constituent in this area of Tampa Bay. S. filiforme was also noted, however, 
except for Terra Ceia Bay, this species was not common. In contrast to the upper Tampa 
Bay subsections, Caulerpa sp. has been a minor SAV component. 
 
Trends in LTB PFOC data (Table 5) are difficult to interpret due to the variability of 
sampling placements. However, the collected transect information (Appendix LTB 1-4) 
indicate large unvegetated areas primarily north of Terra Ceia Bay, resulting in the LTB 
PFOC determination of 51-75%. Finally, results from the Kendall Tau-b analysis (Table 
5) indicate a negative PFOC trend for the bay segment during 1998-2008. However, this 
trend was not statistically significant. 
 
The ongoing loss of T. testudinum in LTB during the course of the program is of concern. 
Offshore loss of T. testudinum has been seen just south of Bishops Harbor (transect 
S4T2), Skeet Key (transect S4T4), Emerson Point (transect S4T6), and just south of the 
Manatee River (transect S4T10). Except for the Skeet Key site, most of the lost T. 
testudinum coverage had low abundance.  
 
Boca Ciega Bay 
 
BCB seagrass composition has been dominated by H. wrightii in the northern portion of 
the bay transitioning to primarily T. testudinum in the southern section. S. filiforme has 
been noted in lower BCB.  
 
Expansion of H. wrightii coverage in the northern areas of BCB has been the greatest 
SAV change during the course of the monitoring program. Except for the previously 
noted species shift from T. testudinum to S. filiforme at transect S5T8, T. testudinum 
meadows appear to have been very stable for the past decade. 
 
Generally, BCB PFOC has been greater than 75% (Table 6). Though the BCB PFOC was 
determined to be 51-75% during 1999-2000, variability in meter square placements, 
similar to that discussed for LTB, increased the number of “no SAV” placements. 
Finally, results from the Kendall Tau-b analysis (Table 6) indicate a positive PFOC trend 
for the bay segment during 1998-2008. However, this trend was not statistically 
significant. 
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Tampa Bay 
 
The Tampa Bay seagrass community has been comprised of H. engelmanni, H. wrightii, 
R. maritima, S. filiforme, and T. testudinum. In addition, the attached alga, C. prolifera 
has been a major SAV component, especially in the upper Tampa Bay subsections.  
 
H. wrightii has been the dominant Tampa Bay seagrass species and has been documented 
in all Tampa Bay subsections. Further, data generated from this study suggests that much 
of the increased seagrass coverage seen in Tampa Bay since 1998 (Kris Kaufman, 
SWFWMD; pers. comm.) has been due to H. wrightii.  
 
T. testudinum has been the second most encountered species in Tampa Bay and has been 
noted in all bay subsections except HB. This species is the dominant seagrass species in 
southern Tampa Bay. 
 
S. filiforme, R. maritima, and H. engelmanni have been minor constituents of Tampa Bay 
seagrass meadows. S. filiforme has contributed to seagrass composition in several Tampa 
Bay meadows; however, this species has tended to be the dominant seagrass along the 
seaward face of most longshore bars and in many cases is the terminal species before 
seagrass presence becomes light limited. Except for sparse coverage in the Manatee 
River, the ephemeral R. maritima and H. engelmanni have been limited to upper Tampa 
Bay.    
 
Since 2001, the Tampa Bay seagrass PFOC has remained at 51-75% (Table 7) indicating 
that over a quarter of area in Tampa Bay that may support seagrass remains unvegetated. 
The Tampa Bay PCOF trend, though positive, was not statistically significant. 
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Table 7. Percent frequency of occurrence (PFOC) of seagrass in Tampa Bay from 
1998-2008 and the Kendall Tau-b coefficient of the PFOC trend. The trend was 
not significant (p<0.05). 
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Conclusion 
 
With over a decade of data accumulation from ca 60 transects, H. wrightii has been found 
to be the dominant seagrass in Tampa Bay, representing about 40 percent of SAV 
recorded within meter square placements. The majority of this coverage is in upper MTB, 
OTB, and HB. This species has been largely responsible for seagrass coverage increases 
reported for the past decade. 
 
T. testudinum dominates SAV coverage in LTB and lower BCB. Although there are some 
areas that have had limited T. testudinum expansion such as lower OTB and upper MTB, 
T. testudinum meadows in some areas of LTB and BCB continue to show sporadic loss of 
coverage. These areas need further scrutiny to determine the cause of losses of this 
climax seagrass species.  
 
Nearly half of the shallow Tampa Bay flats ≤ 2m depth currently lack significant seagrass 
presence. Much of this area available for recolonization is located in HB and upper OTB.  
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Appendix OTB-2 
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Appendix OTB-4 
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Appendix OTB-4  
continued 
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Appendix OTB-6 
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       Papys Point
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Braun Blanquet Rating
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          S3T7
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Braun Blanquet Rating
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No Data
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Note: 2003 and 2008 data not included
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Braun Blanquet Rating
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No Data
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Halodule wrightii
Syringodium filiforme
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Braun Blanquet Rating
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  Picnic Is Creek
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
Thalassia testudinum
Halodule wrightii
Thalassia testudinum
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Thalassia testudinum
Syringodium filiforme
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Bar Contour
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Not related to elevation datum
      S3T11
Middle Tampa Bay
Coffeepot Bayou
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
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2003
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Thalassia testudinum
  Port Manatee
        S4T1
Lower Tampa Bay 
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
Thalassia testudinum
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2005
Halodule wrightii
Thalassia testudinum
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Thalassia testudinum
Thalassia testudinum
Syringodium filiforme
Thalassia testudinum
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No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100% Reported
Braun Blanquet Rating
         S4T2
Lower Tampa Bay
  Bishop Harbor
     
No Data
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Not compensated for tidal stage
Not related to elevation datum
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Syringodium filiforme
Syringodium filiforme
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Braun Blanquet Rating
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Not compensated for tidal stage
Not related to elevation datum
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Syringodium filiforme
Thalassia testudinum
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No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100% Reported
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2005
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Not compensated for tidal stage
Not related to elevation datum
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 Rattlesnake Key
       S4T15
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
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Caulerpa spp. reported
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Thalassia testudinum No Data
No Data
No Data
Thalassia testudinum
2006
Halodule wrightii No Data
2007
Halodule wrightii
Thalassia testudinum Sargassum reported
0 50 100 150 200 250 300
Meter
Thalassia testudinum
2008
Halodule wrightii No Data
 74
Syringodium filiforme
Syringodium filiforme
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Syringodium filiforme
Terra Ceia Bay
  Gus Point
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    S4T5
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100% Reported
Braun Blanquet Rating
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    S4T5
Terra Ceia Bay
  Gus Point
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Coverage Solitary 1-5% 6-25% 26-50% 51-75% 76-100% Reported
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Syringodium filiforme
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Syringodium filiforme
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Thalassia testudinum
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   Emerson Point
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Not related to elevation datum
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Bar Contour
Not compensated for tidal stage
Not related to elevation datum
Lower Tampa Bay
   Emerson Point
        S4T6
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100% Reported
Braun Blanquet Rating
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Thalassia testudinum
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
Syringodium filiforme
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Braun Blanquet Rating
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    Perico Island
        S4T11
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
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Braun Blanquet Rating
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continued Lower Tampa Bay    Perico Island
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
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Thalassia testudinum
Syringodium filiforme
Thalassia testudinum
2004
Halodule wrightii
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100% Reported
       S4T12
Lower Tampa Bay
   Egmont Key
Braun Blanquet Rating
Syringodium filiforme
2005
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Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Data
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Thalassia testudinum
2002
Halodule wrightii
2004
Halophila engelmanni
Halodule wrightii
2003
Ruppia maritima
Halodule wrightii
1999
Halophila engelmanni
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Halodule wrightii
Halodule wrightii
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Ruppia maritima
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100% Reported
   Lower Tampa Bay
West of Riverside Marina
  
Braun Blanquet Rating
            S4T8
Halodule wrightii
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Halophila engelmanni
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Not related to elevation datum
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1998
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Thalassia testudinum
Lower Manatee River
          S4T7
  Lower Tampa Bay
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Data
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
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Halodule wrightii
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          S4T7 Appendix LTB-14 
continued   Lower Tampa BayLower Manatee River
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
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Thalassia testudinum
  DeSoto Park
       S4T9
Lower Tampa Bay
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
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Ruppia maritima
Thalassia testudinum
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       S4T9 Appendix LTB-15 
continued Lower Tampa Bay  DeSoto Park
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
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   Sand Key
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Not related to elevation datum
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1998
1999
2001
2002
2000
2004
Halodule wrightii
2005
Halodule wrightii No Data
0 50 100 150 200 250 300 350 400 450
Meter
2007
Halodule wrightii
No Data
Not monitored during 2008
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Thalassia testudinum
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Turtle Crawl Point
        S5T2
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Data
Thalassia testudinum
2004
Halodule wrightii
2005
Halodule wrightii
Thalassia testudinum No Data
2006
Halodule wrightii
Thalassia testudinum
0 50 100 150 200 250
Meter
Thalassia testudinum
2008
Halodule wrightii
Not monitored during 2007
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Thalassia testudinum
2003
Halodule wrightii
Syringodium filiforme
2002
Halodule wrightii
Thalassia testudinum
Thalassia testudinum
2001
Halodule wrightii
Thalassia testudinum
2000
Halodule wrightii
Thalassia testudinum
1999
Halodule wrightii
1998
Halodule wrightii
Thalassia testudinum
 Tierra Verde
      S5T7
Boca Ciega Bay
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Thalassia testudinum
2004
Halodule wrightii
Thalassia testudinum
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Halodule wrightii
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Appendix BCB-7 
 
 96      S5T7Boca Ciega Bay
 Tierra Verde Appendix BCB-7 
continued 
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
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           S5T8  
Appendix BCB-8 
    Boca Ciega Bay
North Skyway Bridge
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Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Data
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Appendix BCB-8 
continued 
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
   Boca Ciega Bay
North Skyway Bridge
           S5T8  
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100% Reported
Braun Blanquet Rating
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Syringodium filiforme
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Appendix BCB-9 
 
Thalassia testudinum
Thalassia testudinum
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Halodule wrightii
2000
Halodule wrightii
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Halodule wrightii
2001
Halodule wrightii
Thalassia testudinum
Thalassia testudinum
Thalassia testudinum
2003
Halodule wrightii
1998
Halodule wrightii
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Boca Ciega Bay
  Bunces Pass
No Data
      S5T9
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
Thalassia testudinum
2004
Halodule wrightii
Thalassia testudinum
Thalassia testudinum
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Halodule wrightii
No Data
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Appendix BCB-9 
continued 
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
Boca Ciega Bay
  Bunces Pass
      S5T9
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Not compensated for tidal stage
Not related to elevation datum
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Appendix BCB-10 
 
1999
Halodule wrightii
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Halodule wrightii
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Thalassia testudinum
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2001
Halodule wrightii
2000
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       S5T10 
 Boca Ciega Bay
Mullet Key Bayou
No Data
Bar Contour
Not compensated for tidal stage
Not related to elevation datum
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
Reported
No Data
2004
Halodule wrightii
Thalassia testudinum No Data
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Appendix BCB-11 
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Halodule wrightii
1999
Halodule wrightii
    Shell Key
No Data
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Boca Ciega Bay
Bar Contour
Not compensated for tidal stage
Not related to tidal elevation
No Data
No Coverage Solitary Sparse 1-5% 6-25% 26-50% 51-75% 76-100%
Braun Blanquet Rating
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No Data
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